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Specification 



1. Title of Invention: Stroboscope Apparatus 

2 . Scope of Patent Claims 

Stroboscope apparatus which isv characterized in that on the 
inside or outside of a xenon discharge tube a fluorescent substance 
is arranged, and that color temperature correction of the light 
from the said xenon discharge tube is accomplished by the use of 
said fluorescent substance. 

3. Detailed Description of the Invention 

This invention is related to a stroboscope apparatus that has 
an excellent liquid f sic ? (The general legibility of this document 
is not very good Translator)] color characteristic. 

In a stroboscope apparatus for use in photography, in general 
a xenon gas discharge tube in which the color temperature is 
closest to that of sunlight (6000 deg K) is used. However, its 
spectral energy distribution has stronger blueness than light of 
6000 deg K and the color temperature is also estimated to be 6500 - 
7000 deg K. This is due to the group of strong bright lines near 
450 - 500 nm in the spectral energy distribution. Recently, use of 
stroboscope apparatuses producing a large quantity of light with a 
high guide number is growing, and in such apparatuses, in 
particular, the much light in the blue color region tends to be 
radiated. On the other hand, the color film of the diract 
[phonetic transliteration; this could be a misprint of 'daylight'-- 
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_ Translator] type which is currently in common use is color balanced 
to 5500 - 5800 deg K, and there is a considerable difference 
between the said strobe light and the color balanced light 
temperature of the color film. In order to reduce this difference, 
commonly a color temperature changing filter is attached to the 
flash window or the discharge tube itself is colored to such color 
characteristic; but such filters change easily with time and have a 
large influence on the spectral characteristics. 

Moreover, the emission in the near-UV region in the vicinity 
of 3 00-400 nm by the xenon gas discharge is regarded as harmful to 
the color film, and so in the stroboscope apparatus for use in 
photography, this emission is deliberately absorbed by the glass of 
the discharge tube or the flash window glass. Thus, the visible 
blue color region is partially absorbed by the color correction 
filter and the UV region is almost totally absorbed by the sealing- 
in glass or by the UV filter, and so there is much waste in the use 
of the emission energy which is inherent in the xenon gas. 

In this invention, part of the UV emission or visible blue 
color emission of the xenon gas discharge tube which was regarded 
as harmful in the past and was the object of removal is utilized in 
the excitation of a fluorescent substance, and by both the effects 
of absorption and emission by the fluorescent substance, the color 
correction of the xenon gas discharge tube emission is conducted. 

Specifically, a fluorescent substance (e.g. YjAl 5 O l2 : Ce, YVO« : 
Eu, etc.) [The subscript numerals in the patent copy were not 
clearly legible and so numerals in the translation may be incorrect 

Translator] from which the emission of yellow- red light is 
excited with good efficiency by the near-UV light or the blue light 
at 400-500 nm is selected and this is arranged at a position where 
the xenon discharge light of xenon hits well. By selecting the 
type of the fluorescent substance and the method of arranging it, 
the spectrum and emission intensity can be controlled and it is 
possible to conduct the desired correction of color temperature. 
As for the fluorescent substance, it is desirable that the build-up 
of luminescence and the decay time be as short as possible. 

As for the fluorescent substance which is suitable in the 
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invention, various types of fluorescent substances are suitable for 
use with UV ray S/ such as fluorescent substances based on zinc 
sulfide (e.g. ZnS:Ag, ZnS:Cu:Al, [Zn,Cd]S:Ag, etc), fluorescent 
substances based on calcium sulfide (e.g. CaS:Eu, CaS:Ce, etc), and 
Eu activated fluorescent substances (e.g. YV04:Eu, etc.) As for 
fluorescent substances for use in exciting the blue color, 
Y 3 Al 5 0 12 :Ce and Y 3 (Al,Ga) s 0 l2 :Ce are suitable. 

For sites where the fluorescent substance can be arranged, the 
inside surface and the outside surface of the xenon discharge tube 
and the stroboscope flash window can be considered. Arranging it 
on the inside surface is the simplest when the UV light is used, 
but when UV ray transmitting glass is used in the discharge tube, 
it is also possible to arrange it at the outside surface of the 
discharge tube or at the stroboscope flash window. Regarding the 
specification of arranging the floresceht substance, one can 
consider the use of a transparent membrane and a cocted membrane, 
and in the general application the transparent membrane is 
suitable. When a coated membrane is arranged on the stroboscope 
flash window, one obtains a diffused light and this is suitable for 
joining f sic ?1 and ultra wide angle photography. 
Example of Application 1 

The emission section of a stroboscope apparatus in which the 
fluorescent substance is arranged is shown in Figure l. The 
emission section of this stroboscope apparatus was constructed by 
arranging a fluorescent membrane 2 between the xenon discharge tube 
1 and the light irradiation window 3. As for the fluorescent 
membrane, transparent cerium activated yttriium aluminum garnet 
(Y 3 A1 5 0 12 :Ce) was formed by sputtering. The Y 3 Al 5 O n :Ce fluorescent 
substance has a strong excitation band in the wavelength region 
just near 450-500 nm and shows an emission band which has a 
corresponding peak at 560-580? nm, and so this is most suitable in 
the color correction of xenon discharge light. With this strobe 
apparatus, color photographing was actually conducted; a clear 
photograph with an overall bluish tint was obtained and improvement 
was seen particularly in the reproduction of the human skin color. 
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Example of Application 2 

in a strobe apparatus of the same construction as in Figure i 
for the fluorescent membrane a light diffusing membrane was formed' 
by coating a powder of a cerium activated yttrium aluminum gallium 
garnet [Y 3 (Al , Ga) 5 0 12 : Ce) fluorescent substance. By this, color 
correction similar tp that in Example of Application 1 was 
accomplished, and moreover, a soft diffused light was obtained. 

Example of Application 3 

In the construction of Figure 1, for the xenon discharge tube 
1, one which was made of quartz tube was used, and for the 
fluorescent membrane 2, a europium activated yttrium vanadate 
(YVO«:Eu) membrane was formed. By the UV light from the xenon 
discharge tube that was transmitted through the quartz glass, the 
fluorescent membrane was excited; it emitted a bright red color and 
color correction of the xenon discharge light was conducted. 
Example of Application 4 

In the construction of Figure 2, fluorescent membrane 2 was 
formed on the inside surface of the xenon discharge tube, and for 
the fluorescent membrane, a cerium activated calcium sulfide 
(CaS:Ce) fluorescent substance was coated. By UV ray excitation, 
the cerium activated calcium sulfide fluorescent substance shows 
strong emission having peaks at 500 nm and 525 nm; these are 
suitable for carrying out color correction of the xenon discharge 
light. 

As has been described above in detail, by this invention it is 
possible to conduct color correction of strobe light by arranging a 
fluorescent substance in the xenon discharge tube of the 
stroboscope apparatus. 

4. Detailed Description of the Figures 

Figure 1 is a cross section diagram of the key part which 
shows an example of application of the stroboscope apparatus of 
this invention. Figure 2 is a cross section diagram of the key 
part which shows another example of application. 
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1 — Xenon discharge tube; 2 Fluorescent membrane- 3 
r radiation window 
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